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Abstract 



PURPOSE:To obtain a general-purpose demodulator and a communication wave analyzing device recognizing the 
modulation system of a reception signal and demodulating the signal even when the modulation system of the 
received communication signal is not clear. 

CONSTITUTION:The device is provided with a modulation system recognizing means 4 recognizing the modulation 
system from the phase of a communication signal received by a receiver 2 and plural demodulator corresponding 
with each modulation system and a corresponding demodulator is selected among the demodulators 6 by the 
number of modulation systems based on the result of the recognition of the modulation system recognizing means 
4. Moreover, and expert analyzing device, a fuzzy inference or a neural network are adopted for the recognition of 
the modulation system. 
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©«»©«Si©£ii:#iC©£* 

©SSi#©«P12g£, 

■»R#at*«i*.&ctt<«ii:-r*«ifflwi««. 
ft**©aim*ttflrr««2 ©&*s«fcss8i, 

ffiiBgl. S2©fi*HM*«S©fti;&SA2jU *n-6 

ts#at-r*a*s i B2*©»iffl«aagB. 

[iS*«33 MGJBl. £2©&*&|gt&«8§£. MB 

u RUftK:d**isiMFftNt£-t- ami. S2©stw 
Rfc&^at. 

RSi, ^©a^Bs^awarts-wenAflu 

IE#a £ £K »t£ Z t £1*ft £ t S 51*91 2 I2«©iftffl 

mu 9Mff?©»a^tRa?«aatt*J!Hfi« 

mm^w^»»*«««W5S2(osiiis««wssgt. 
Ariesi. S2ofi»«i*iS8irota*SA*b. *n-e 

n. 

Rtf-^sics^viT§mm#cD^ia*s*ga-r*=: 
mxms] msmi. *2©4ufta*tta£. me 
inesi. S2©s»ii;«ifts©Brt**n-?nAa 

U Rffl*l^*n*««*Hi*T.5»l, JB2©Sfrg 



(2) 8§S¥5- 2 1 8 9 1 4 

2 

Rsi, »2©«*»£¥a©ffl*£-wenAau 
stipicio^bbfcttfflSMiE-rssi, S2©ttffls 

[w*«6] xsn«»K:«(t«aflitt©ttafffi« 

ff*5a»jfi»)W^«K*^"C. 

iff SJ#a^ifc©&ffi#ff*?T&5ftffi#flrgBi:. 

MBX'*? h 5 A»#f^B©»«r«S*2fe^Wiatt«««r 

HI** 7] iflBX^K^A/SfffSBtbT. 168 
7- 'J x£&&B33<fctfS*x> h d e-SBK**. 

fed ts^atf5it*«6iH«©ams««i«fSB. 

[»**8] H*JS6*&«7iS«©a»SE^)S?«fS 
B*«attW**M^SB t bTffl K 

a? aRam««»«fSff©ffl*»cs^#, sij*ami6*-?- 
©awiiwCiSCfcWKFaTflai-rfiiHwiBMa* 

[ii«a9] amra^ssm-rssesBt. 
dwaaaBoaafflaa^s-tn-enx** hm* 

tn6««wwm©Hi*«>6iWBa»«^»*»*5c« 

fc*&T*©!^*ft©SaaM>tt«JiS/t*->©# 
30 ll©»»B*#R©j)Wfa}**t>i:C»6^i;jeil2«;a 

i6«sss!*a©»«TW* j; o ssffiame^waEiBKTCT 5 
ffl-r*«M»7cjf u*a t zmxtt ztztom 
t?zwtgm#mm. 

40 i:-r5»*«9ie«©amis«»»r8fi. 

[is ** 1 1 1 a** 9 * fctt i o £is©am&?&# 

«rSBSfia«H^SC*iJ«SB i bTffl v>. 

©*w»7cicisi;fcara*«Ttsia-rs«f«Taiisfis 
«Afcd t -r«na«iHia. 
[»*«i2] 5^s>*;v*»*aanfcaffifl«« 
smb. airr *xV y^;wsflra««fic*v»T, 

sai2am<i^©ra«[is:*)S!i)rr5ras«ia)e¥at, 

d©H«»M€?a©H«*H««*fclS'3v>-c*©* 
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3 

«BT3Sfifi^<0*B©BSW>©«CBS<t, 

go 

i3] 5V v*;pB»*aan&Bfi«ff s 
sau affa*asB££&Bar*affttflMffi£ 

Bfc^vn:, 

Bases y r minmz* o wwr wastawfa 
t &a*fc - 1 mmt-r zmmummm*. 

[Bftfl 14] x>f ^MaBEKtifciMf* 

at. 

n© i Q/i^->^«¥a©w**^wiss«fi#©« 
BjSriCfcBBf*-*-?^*? h7-^^¥at^ 

[B*a is] ^^;wnwEP^n&a««^ft 

s:©tfcffi»Br*aoffl**A*"r5 i Q/^->£j*# 

at. 

ceo i Q/^^->^j**acoffl**^«rtBa««^©* 
B^£BB-r*~3.-7A'*y h7-#B#£8^ 

MtH-a-^^y h7-^B«*afc«fcSB»iie*fc 

gg s&iRf * &P2§&4R^a t - 1 t? 

[0 0 0 1] 

B«*Bft«r£BlcBU ttfc, ?>r^MHttiS 

a««^©*B#*^wfc«£Tfc, ^oamm*i£ 
^ ^nsam&Tsasflra® kb-t * t>area a. 

[0 0 0 2] 

[«*©«*] B3 8tt, M*tt*ft9«1B«ttK H 

B-r**B»-ca*. 

[0 0 0 3] JWcBfEfcOHTRSBTS. ^fl7>x^ 



(3) &§8¥5-218914 

4 

as 31^***1. a«*«M*u3ns. 

[0 0 0 4] H39tt, a**>5©*^»«fStt 

^tfeOT^O, Bfcfc^T, 1 0 0 lttflWWMfc 
1 0 0 2«X^h^A»«*ai:UT©FFT« 

&as, 1003 \z*<o&in?&z>. 

[0 0 0 5] *fcftfftCO^TRWr«. *«f»**l 
i<? 001H FF T^ftg© 1 0 0 2 fcA*<*tt, «»7 
-»jX*jftStlTA^ MWfctfStl, jNr«Xl o 0 
3tbTW^$n^ a 
[0 0 0 6] 04 011 

CDSfiO^ntX^tfeOT* Hfc^^T, 2 0 0 1 

ttaeaa* 200 2»aA&a2 o o i v&iimn* 
h^wTa*^* hwwt«b* 2 o o 3 «a 
ma@2 o o i ota*«#**ifc**«f4-stt**«r« 

a. 2 0 0 4 ttgfigB 2 0 0 1 ©ffl#ffi*J<©B**£ 

«wr*«»a»«Ba. 2005 ttftB*r£B®ft«r 

[0007] wzmmz^rmwrz. mmzwtm 
««tta«sa2 0 0 i^am^n> *o>&mmn\$A 
*w h)mmmm2 002, &mmmmm2 0 0 3, & 

««**«Wf«B2 0 0 4fcA*Sh*. Ml/tf 

*ras2 0 0 2*>&ttA^ h;M»«ra^m*sn, 
&*»BtsB2 0 0 3 3&>&a> tt*»«f»fli**ai*sn 
*fc**f*na©iESBtc*i:T, 2 

0 0 4^&iE«&««f«**ffl*$*5. 
[0 0 0 8] ^n6©ffl*«*©«^«»MCj;D, Affi 

^ T?a**wr»n«2 0 0 5OTB»#5S*wsu aaa 

[0 0 0 9] 

a«SBtt, a±©«t5fc«*^nr^&oT, am«3 
\±. a««^6a«snsam«#o*B*sc**6^ 

[0 0 10] EKDWWfcL ±EOJ;3»:nBjft*»*'r 

bb^br-t * c: t*«T? ^-s«ifflaBBas»* - 1 & 
[0011] sfc, «*<07 f -ri?*;i'a««fiaatt» 

amm^FSK (Frequency Shift Keying) ^Hm-^ 
$Lm<D&m%. (2 fit, 4B«) <D^J»r«T#S 
FSKfU^tPSK (Phase Shift Keying) 
Pim^OK^Rtf P S KXBff ««omBSBM7C(Of)j 
50 W^fflBT*Sfei:«>B»a^*o&. 
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5 

[0 0 12] C0%m\*. ±E<DJ;5&IMj«£jJHH"r 
Sfca&fcfcSnfct)©?, WAfcfSNR (Signal to No 
tse Ratio ) Wl 0 d BW©»Jt*TT ! bF SKtP S 

7cok»*«t^ *a«»»*«fSH*»-5 t s a » t 
[0013] a*©*w*a«i«f*a«, «wf* 

[0 0 14] c©«Wtt±E©J;5&mBjSSl!l»-r* 
[0 0 15] 

•t-**B#j£B»fa£, »b«M6*k*^^t** 
[0 0 16] *fc* c<D«Wi;:«a«ffl«i*8fitt, a 

a, i Q/^^->±©if-^»s*Hi-r-5br-^*ffl^ 

atj; DMBojEi«*aB»^a*«l«b, I Q/^- 

[0017] *fc* c<DS&mkLft&w>mvM&B\& s 

&(cttGKIR^Btt^a$«a > r«fiiMKttftS2: I 

*Lcn»^*n****»*-r2»«***^ai:, « 
m-r-5tt**iiE^atsK^fc'b©T?*«. 

[0 0 18] Sfc, C0!)»n^ffdjlfftt^M«fttS 

ffl*afc«tDWE©*ii*awi*a€*«b, iq^ 

[0 0 19] 210»n^««ilfitt^««fSli 

^f>triifs^p^^^a$^*r^^i6i^ 
*sx*U2in»c**n$«*si»*'r-6ii#»*^a 



(4) »H¥5-2 1 8 9 1 4 

(5 

Wft*iE1-*tt*»iE*atft«»fc'bOT*S. 

[00203 ^©xn^tR«aBtt»««fKH 
BftgattmttrgB&flM.* *5K#i**r£B<z>ff*r 

h*W»B£«*fcfe©T*S. 
[0 0 2 1] £<D»miCff*fiflft^Rff8B 
X^^h7A»«rSfii:UT«a7-Ux*ijiaB 
CO^IC, 2£>tCi£Ax> hnt:-& (Mm i mum Entropy 
70 Method: MEM) 8B*«ASJ:5Klxfct>©T»5, 
[0 0 2 2] C©KWfc*Stflffl«Wafitt, ± 

BiM/t- h««fStB«rr«affftff«fttB«SX 
«W*a«SKBi:LTffl^ ^ttaBtt««rKBon 

[0023] ^©Kntcff^aAtt^ffffaB 
*«f*fl©u**»ffT5*^«ii»sfi*#iirr5 

a? [0 0 2 4] f:& % £0X9I£ff£aett?EMR#rSB 
[0 0 2 5] C©»Wfcff*«lfflaB«fitt, ± 

£tt*i?BNaB&#?*afftt&ttff3B&, aasn 
*a«esBtu-cffl^, sttaffsmraBonsu 
*fc*^^Taffl*sttwr**a*«fAfct)©-e* 

[0 0 2 6] C©*Mfc«-5«Hffl||[BaBtt* 3 

a*u ;rnics««^£A;*rr*j:5KL&fc©Tfc 
[0027] z<o5tmz%%mm$LMmtt&w 

[0028] ^©n«^ff«aBft^*«raB 
[0029] s&k, c©R«i;:ff*ftfflira8Btt. 

^yh7-^lcB>S^ *9CWCfcK#3li\ *-©K 
»bfc««lc«DTa«»ftfl[B«#«ft«*fc'bc!) 

[0 0 3 0] 

50 iftmi z<»9m\z&KT\t+ «««#©*scob«© 
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7 

^ a«L&a«m*©ttw*&a«a*©*«2F5« 
bmu c©BBMe*t*^^TKa-r**ii8sa« 

[0 0 3 1] Sfc, C©KH©i^MiaBI;:*t**X 

■*3Ba?att. ±E©*3W**Lfc#&. aaa 

->±©tf-^&*t&jtisn, ^©fcf-^&^oam 
m#©*a#5»*B»sn*. 

[0 0 3 2] C©«W©***5SSW#att, it 

**tt£¥a£* *«!«¥B©fflaftAaLI»teJ: 
D*fl:L&tt*ft*|jET*tt««iE*aft«W*J:5K: 

[0033] c©»w<Dam«»jiwf»«tt. ± 

^->tt#^atc<fc D*n*n©*»«©tt*ix^vs 
xY*tf* i Q^^->™-bir*iisn, ana. 
t^fcrn^a^o i Q/^->±©e-*»jWftu 

[0 0 3 4] £©««©aBjfcMttT8Bfck It 

tt«»^a£:. «H»**a©B*ftX*b»»teJ: 

o *ft ufctt**4ijE-r*tt«*ijE*a*att* J: a \z 

Lttfrb* «B«#©B*l^W±#LT'tK 

[0 0 3 5] d©56i!BC*ttsa**»«r8« 

BI;:<fcD«*a«*©tt**Wr«T^ X^h7Ai 

*a»X&MS«J:3lCL&*>£, FSKtPSK© 

[0 0 3 6] r©58WKi5»aa««»««iBtt 
FFT«B©«fcMEMSiBfcJ:r)H*a«*©x^^ 

©L-^-r 3»FSK**iE*JC*JS"C€?*. 
[0 0 3 7] £©RWfcfcttSiaffl*aSfBtt, 



(5) »«V5-2 189 14 

±ex*x/s- h««rSi5$«rr«aflttft«fSB$a 
aatw*awfi«BibTffl^, ^aaffittflWrKB© 

ts^^Tamiftsawr * * 3 s , 
« ■*a^*»©a«*s*i>M7cc*i;Taa!"r-5 - 

[0038] c©a«£*t**afftt&ff«raB 
©acn^aws^att, «Mf«B©B***»B«s 

it, -t©BIMS*t^B)a:*il*aWfi;p-^&ffl^ 
[0 0 3 9] c©*Wtr*»saffl*fflH»«T«fi 

\t* -t©»«is*;w^s*«*s-rs*H««€iatt 
&©r* *w*a***a©a««©*dir^^Tfe, * 

©*B*a€r*fiT?*S. 
[0 0 4 0] £©»«Kfctt*iHJflBaSfifcL 

±E*jgBBSB&*r"r*a»*jw!¥«f»B*, mmm 

«***HS«BtLT«^, 3tta«ttJIMfiaB©ff£ 

ffl*Ka^Ta«»*aB**3«*a*.&©T, » 

«»WKSiMtirt , Jw-€-©*a)&tRllBi:ft-&. 
2? [0 04 1] St, 2:©5BIBfc*»*l!Wi*BSB©SB 

B*a«w*att, awwemfr &«»«*©»» 

*«*Bt^^y^-^©^rtiA^cjii-r*^S7 7^ 
•tnsa»*#B u x ^ <& 9)v- :/©»*> ^ amm*t ©£ 

[0 0 4 2] £fc* £©RWfc£tt*a«*JE^«fSB 
tt, JS»ftBft*a^65««#©*»«l**SrA* 

jtgrsjzafcufc'b©!?**. 
[0043] *fc, £©xwK*t*&affttajiHraB 

**a^5SB«#©tt**«H»«fcJ:Dfe«$na I 
Q/t*->£A*U £© I Q/^->©flitt£B»f 

40 [0 0 4 4] £©5BWfc*5tt*iMjflMSB© 

*a^saB«^©tt«««Hii*(c<i:»3 4«an* i q 
a**->sa*u c©iQ/t*->©»w*B»ra 

*©<wftt*(c*^^Taffl«*«arrs. 

[0 0 4 5] 

£TF> C©«W©-**«SHKr>^TKW 
[3 1 ttii©58M©-**«fc J:*tHffl«BSBt 
50 LT©x^ i?^JIoi«a«afi©«|j«*^TH1?*D, 
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9 

£««*©«w#a&BBT**«#55B»m s« 
*w**s«#a4©u*T?«wsn, af§&2©tfj# 

#*©*B#5t#*n*na& o x>r y ^ 5 a> s a* s 
too4 6] $&, h 2 ich 1 ©x-f ^^amsas 

OB 1 ©£&&tfci&8§) , 8 b 7^6 

©ffl*«*£AA£u H«#(DfiiiHi$tttt-r«i3ii 

ttttttS (»2(Dfl*«*«») , 9«^iB2o©^*& 
ftlkft&8a, 8bO«*SA*U filMttSS8a 

SKDttffiK^SYKIfrs I Q/t^->¥ffi±»CJWB 
f 3IQ/t*->frJ£?Bv 1 0ttIQ/1^->irff* 

a9©aj*-c&£ i Q/t^-^TBfcSpa-rstf-^© 

ftfcfcffiU fftfax^^KX^^^©;^©^ 

BB^SNtx^f 3^5KA*an*. sa;#3B*¥ 

i4Tlt »*S7"C9 0*tt«Sfeifcfifx' 

(t) -tur, x(t),x' (t) -^n^n 

«ll»«lttttS8a. 8bfcA*3n*. 4\ x(t),x' 

(t) **(d,(2) ttK2tiz>m*%t'?%£, amfttttt 

$8 a, 8bOta^Js (t), s' (t) tt(3),(4) StTfSfo 

[0 04 8] x(t) =cos(wt + <f>) -(1) 
x' (t) =sio(wt + <i>) -(2) 
s (t) =cos(<f>) »-(3) 
s ' (t) =sin(cf») -(4) 

[0 0 4 9] JEBttSRTtfea^-^fcJ: 
0*ft-T*. duT, s(t) , s' (t) »M9H(c»B 
£fitfc©T* I Q/^ 9 tt. M*tfs(t) 
£xft&, s' (t) &y1bt?Zxy*m±\Z*<D&]$L& 
SITf*. m$\Zl Q/^-XD— H3(a) 
(SBPSK (Binary Phase Shift Keying)3EH2FA. H 
3(b) liQPSK (Quadrature PSK) XB£3, B 3 
(c) «w/4 5/7hQPSK*«*a f H3(d) ttl6 

[0 0 5 0] I Q/^->H xW*|6j, yflWfa-en 
■enN«#3nfcNXN<DB*K H(i, j)( 1 = 1, 
2, •», N ; j = 1 , 2, N) -Ctr-^KWJ^Rl 

0KA*3ns. e-^MioiiHfi, 



(6) »H¥5-2 18 9 14 

i0 

[0 0 5 1] 
ttl] 

HO. I) 21 : 

H(U> -0 : fcf-^ttC> -(B) 

[0 0 5 2] K-^«ut*il*i:ictt*ttJa:B8«R**» 
>y ? 5 fcj; 0 StRT^J: o CMfPBf c £X-f y ^ 5 Id 
ftu#2&&tfBPS K&i?3§ c * 

ai^-r* (si2), (s 1 3) , (s 2 o) . 

*u#4fc&tfQPS K«S«£»RTS*»«# c * 
&J)~?Z> (S14) , (S 1 5) , (S 2 0) . fc?-£ 
fcu*«8tt6tf Jc/4^7hQPSK*HSSa«'r* 
SMff^cSHttrT* (S 1 6) , (S 1 7) , (S2 
0) . fc!-^*u*ti 6tt&tf 1 6QAMttHS*ji« 

tzmmm^c £ai*-ra (s 1 8) , (s 1 9) , 

(S2 0) o X>f y^5tt*B#aBB*»4<fcOA* 
[0 0 5 3] K±©«fc5K, ***WC;fe^Ttt, «ffl 

©&*§£ 9 oars 7 tc^ 0 4* 

u c:ntamM^^n^n©^i^^^«r«s^gg8 

a. 8bfcJ;01ft«U I Q/1*->fr*¥R9K:J;0 

^■n*n©*»«©fi«w^;i'*xiifc, Yinfc-r* i q 
^^->¥ffi±fc«nu mmm. tr-^ai^aio 
fc<fco 1 Q/^->±©t-^*s*fflu ;i©tr-£ 

30 S4*«w\ r©B»»*fc*^rx-f y^-5icj: 
0, a««^©*»©a*©*w**©#iffc»«'rs 

[0 0 5 4] ft*. ±E*JMra*, 

40 »#©«»S«IJEE-r*J:5fc:«l«b&*B*aBII*a 
[0 0 5 5] fiP^, H 5 «*^^©^^ 5?^;Hi«a« 

8«ic*»*«ai*itBiii*a (®ms^»*f8@) © 

© to ^ fi^©^ffi * 9 0 *-f e> -T&ffiSg, 8 a 

17 a, 17 btt-en*nftlftlWft*B8 a, 8 b©Htt 
5(? 1, »2©*MP»S7^;V^) , 18a, 1 8 bfcJ^n 
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(7) 



»IM*5-2 18 9 14 



11 



12 



«*liE*R) > 9(i&fflfftIE^&l 8 a, 18b<7)fflA 
£A*U I Q^^-VSW-W-TS I Q/^->M*f 
1 0ttIQ^^->tH»¥a9©ffl*^6 I Q/^ 

tc, $f.i:^ii7^^i7a, i7b, mmui* 10 

a(t) 



*JMtIE^ai8a, 1 8 b SjDAT^SfcjWSrc* 
CO 0 5 6] ftfPKr?^T«Wr*. &*§S§7£ 

^jg£§g8 acoai^s Ct) , fl*Mfttt&8 a©m*s ' 
(t) KttLT, «ittf(6) SI;:*1-#»¥i5ttK:J;D* 

[0 0 5 7] 
[ft 2] 

t = 1, 2, n 



v(t) = (1/ W) 



I *(i)a(t+i) 



w 



m 

= 1 «(j) 
3=-m 



[0 0 5 8] d^T, fifHMft»«8aT», a (t) = 
s(t) tftO, filMI*»8 8bTftt, a(t) = s' 
(t) fcfc*. WI»S7^W17a<0li|»v 

(o tttt«*iE¥ai saicAAan, m^mikyjfr 

3>1 7b©aJAv' (t) tttt«HiE*ai 8bfcA*S 
n$o tt**liE*ai 8 a, 18 b»MI*l»*7^;^ 
17 a, 17 b0fflS-C*i;&ff^©£*£tt£U I 

[0 0 5 9] ffi«*iE*ai 8 a. 18bcD$j^7n- 
M7fc*t. *t\ ftffiffiiE^ai 8 a, 1 8 btCA 
S^-htf*, l®B©A*jMM>£M5rr 

« (S2i) . i0B&$tfAALfc&ffi<i£ 

fittf* (S 2 2) o ^LT, Ettl/fcflkffiMSfflA-r 
* (S 2 3) . ^LT, *IC»*B*7^;^1 7 a, 
1 7 b*>&©AA«*»«r%fc&* (S24), fcU 
(S2 1) TA*#2lI|B«R&i&tf % B*UT^-&(fe 
««tAA«0***«»* (S 2 5) • (S 2 5) T# 
a6&«fca««mt©tt***«"r5 (S2 6) . C1C 

»jMrc*D, *6^i;»as^nT^*. <S2 6> 

TOJt*©*** (S 2 5) -C*»fcSS^m<fcf5fc** 

EttLT^*±Tfl!>*fc (S2 5) 
«*7b&^5^Sr«3&rs (S27) . :^T> *S7 
LT^fcWtlB (S2 5) CDfflatCSIt-r*. £KH7 

i/T^na, AAu&ttftttsif&fcEttf * (S2 

2) . *LT, BlfiB (S 2 3) . (S 2 4) 

JfrT*. MB (S 2 6) CD&ST, (S 2 5) © 

ffla©j6©tt*^ajetim£JiT"rftntf> (s 2 5) t 

fflV*E1trt«*fflA-r* (S2 6) . -t-L-T* *CDA 
Aft^ (S 2 2) OffllS^**. &>±<D (S2 1) - 
(S 2 8) OftfPtfttffliiiE^a 1 8 a, 18bOft^ 

[0 0 6 03 ffiffllijE^ai 8 a, 1 8 bOtiiAtt I Q 



30 



40 



t=nH, n+2, 



-(B) 



a9©ft*ttWB*«i«T5KLfcft*tisii;-c»a. 1 

Q/t* - >§rn^a 9 0 u a £aa t-r * h-^^ 

[0 0 6 1] 

Wiener? ^**«ftft**S, «WWftft*Tf 
&oTt>&<, J:E*»#li:H«©»*S*-rs. 
[0 0 6 2] ^©«fc-5**SMl«fcfe^Ttt, ±IB^*S 

JCRtf&Jia 1 **^^ 17 a, 17 b, WMl"VV 

miE^m 18 a, 1 8 b \z£ r>&mmm<Dm&<D&w* 
ffl Lfc«^&iE«»ca[irr* - 

[0 0 6 3] ±B<Z>«OMITtt, afitt^O I 

->*«uu *<otr-^«©«ftfcjsi;T*w*ic* 

[0 0 6 4] H8ttx^/x-H)Wf««fc«fcD-€-a)Se 

T. 10 1 &&#r#&i£, 1 0 2 te##T#&& 10 1O 
h7AjWfSIBi:bT©*a7-UX*ai (Fast 
Fourier Transform : F FT) £B, 10 3teFFTg 
lll0 2<Offl*, 10 4ttM^10 1OX^h 
^AilWrSiBi:bT©»*X>hnbr— « (Maiimum En 
tropy Method : MEM) ggT&th 1 o 5 \$M £ M££ 

iio4 ota a, i o 6 i o i <z>tt*awf 

5i? *ff o&mmtirmw, i o 7 »&ffi««fsii 105© 
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Hi*, 1 0 8tetti*l 0 3, MJjl 0 SJttftHAl 0 7 
£ A* £ L»ffl8»<o«Wr£frfc 5 x*x/1- h&#r£ 
BT&£. 

[0 0 6 5] H8©**«©»ft(cr)^T»Wr 

§o M«f i o i \$&mmm%w io6ca^$ 
n, tt*#«w*fffcn, w«ftt*tUTUA 107 3&tm 
^$n^ 0 1 1 titn^j 107 0— MSjK-reiT?**. 
m* 1 0 7 x*x/t- hfftfSB 1 0 8 KA^sn 

0 6©ffl*»*l 0 7*ht\Z. #*afftti 0 1*«F 
S K*T?*5*»P S K«7f*^S«SU PSK^T 

*n«, 5M£m»ffi£\z?\t*T&tefflmmi 0 6 

©fflrti 0 7£&<h£»tf£i8!*rr*<> ^^T09^b 
J: 51;:, S/NJt#l 0 dB0*JKTFC43H 
Tfc, F SK*T»^PSK«T»5^fl)flS, PS 

[0 0 6 6] S&FSK*T*tllt X^h^A&flr 
afifcl/T©FFT««^Bl 0 2RtfMEMg@l 0 
4 ©#*rtt*T?**U* 1 0 3 RZfthJ] 1 0 5 £, X* 
X/1- h*«rSBl 0 8T»BfLIBI«R«BI»7C©«Wf* 
ff O. 0 9 ttF F TgB 1 0 2 ©ft* 1 0 3 
■TBI* 01 OteMEM&Bl 0 4©ffl*l 0 5©-#J£ 
^T0*?&5. F S K*0*B«7cO«*tt"t©M7Cfc 
iOd: ©**r#5S 6 L % *« *ft 

[0 0 6 7] C<0J:5tr**JI«Ttt, tt***T«fifc 
*0a«S©tt*«Wr*f?^ FFTgB, St/MEM 

SK»T»5*PSK*T?»**OflS, 

[0 0 6 8] HI 2tt*«W©«©***yfc<fc5»W9a 
WSfi**-r^ay^HT?*0, Hfcfcl^T, 08 £H 
-«F^ttH-Xtt*^«»T*«. 10 9^8 

©hjs#i ic ± * an «fsii*> 6 a * Mmvmtt 

W£8«. 1 1 0 ttM*W**«36Slt 1 0 9©tfi* 

[0 0 6 9] zommmmmw 1 1 o 1 
K*?\fc5ft*fc0«»s§£, fiattM^nesBo 

[0 0 7 0] *tc«iff(c^iriTKwra. £i*aftst* 
0 8©**0iiic<fc*am»jMWri6B^sft*aaa[Pi 



C8) &B§¥5-2 1 8 9 1 4 

[0 0 7 1] CO«fc^(Z***«Ttt. H8©*««fc 
J:*a««»«Wf8B**afl[il*SC«*8Bt LTffi 

k ^©fle«*fc*^iTa»»*-t©*wiiSK* 

*j*»©aff* fc cftoTt>cnsa»ttt:a[in?€r*«R, 
ffl*asB*«sif#s, 
i<? [0072] ft*, jbesBwrai, x^x/^-hM 
SB©*#»ft*«f;i/-;nc^^T»»&Lftj^ofc 

[0 0 7 3] 01 SttiEHAaWW^-^SfflViTlIB* 

affSJMWrSH&^-r. 0 1 3 k^t, 2 0 1 »a 
m&v&mmm, 2 0 2tt^mgB2 0 1 <n&m%n$: 
x^£ MW8#tT£x^ h;p*W8B, 203 ttgm 

SB 2 0 lO3BS*(0I -Q/t*->£fiWrr*ffi* 
a? mtirmw* 2 0 4»9fflSB2 0 1OHttjRtt»«««r 
bttA-r«MBBilWrSIB. 2 5 0ttcn6ftjW«B 

2 0 2, 2 0 3, 2 0 4#&©ffi»fcSfcX*X/ , <-h 

w6Bir(o;v-;^fflaan&^-;^-xfl!)ft 
^ e*fr fca^ s ^-;pfc»^€r*is*tf ft 5 *s 

[0 0 7 4] £fc, 01 4»d(DSlia«tt^««rSB 
2 5 0 ©&j££^T0T<& 0,2 0 6 »ft««f SB 2 0 

2, 2 0 3, 2 0 4081**^6, *il*S<D«MB: 

2 0 7»tt^S8K^a2 0 6©tti*£Sfc* 2 
IFSK, 4BFSK*, ^0««*SCSWgiJ-r**»l 
**«je^R-C*0, 2 0 8tt*«B»^a2 0 6^6 

©was**:* eaga«*, *©*aiiKc 

[0 0 7 5] *KftftlCO^TRWr*. ^m^B2 0 
lT«*«nfca***li, #*«8i2 0 2, 2 0 

3, 20 4^-tn*tita*$n*. x^wwwraw 

2 0 2 til 7-UXJ6«fc<fcD*©X^ MWWr& 

-Q/^->*lfl*U «*«»«f«B2 0 4-CttaS 

[0 0 7 6] 01 5ttx^ h;WIWIS*a*o-«S 
^L, 01 6ttttffi*ffCJ:Sj)?*r«*«*tLTI - 

09, 01 icdx^ h;u»^^&rxi -q/^-> 
5^ ;i/£B»U aRfSEitlcJ:r)*9l*a©WMSfT 
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\,\ *tz. **9b)iMiim&<o\z-9&m t west* 

[0077] bi 7tttt#B»¥a2 0 6, mi s\m 
mttmm^m 207, h 1 9 ttsmtTEgutfa 2 0 

»*a2 0 6T«, 01 70Sif^7n-tC^oT, 2& 

Tvmvft (S3 1) , -eobr-^owdsffoTt!- 

^&£gajb (S3 2) , (S33) , 3&tc©/^~ 

(S34), (S 3 5) o *LT, ^OBHjtt«$G« 
I (S3 6) , ±T©««fW*lC#1-*ift^Ba3&*»7 
Ift^ffii^OMai^^Ml (S 3 7) , (S3 

8) , ±x<om«d\i2^nhxmmmimi't^t j t 

<Dfe%$:titfltZ> (S3 9) • 

Wjfe^-^omofcfieoT-tiD*^*****^* (s 
40) . flittf. x^^h^»«f«»©fc:-^**«2 a? 

t>, I -Q^^->**nT**tB«*n&6 2«FS 

K0^-;i^jBftU *i«*as2«FSKt«3e-rs 

(S4 1) , (S4 2) . H«KBPSK©^-JP*«fi 
»L&»^tt*B*SC&BPSKt*Sb (S43), 

^QPSKtim (S45) , (S46) . 

(S47) . 

[0 0 7 9] 2 eiC, *W»7C*ffl^a2 0 8-Ctt, 
1 9©!MP7D-l:aoT, *M*5e*e#«2 0 7-C 3d 

(S 5 0) , »^BH^a2 0 6©ffl*Safc*B«7C 

U ttWrT* (S5 1) . (S5 2), (S5 3). 
[0 0 8 0] £©£51;:, ±BS8*«T?tt, 

X, -t©*PI****!lffiT?€f*i:i:t)(C, -£©*ffl&§t7t 

[0 0 8 1] fcfc, ±E§WM1Ttt, jWrT****!!* 

^K»<0^^O^T^bfc^ 02 0K^-f£5K 4? 
*W*it«fi*a2 0 7fc, 

S1-^^W«ffi2 1 0£tt*&*B#a*£*a£ffl^ 

s^kjco, ±B***n?tt^BjiB3ft. ******* 
a»a«*wiWKa t LTWffl-r * - 1 hxz 

[0 0 8 2] *fc, ±EWM!Ttt, gmm^TgfiL 
o\z, c:o*«f«S*S*«fl[ilS«2 6 0lcx*TSc: 5tf 



»H¥5-2 18 9 14 

[0 0 8 3] ±mfmmx\t* a«s**a«s© 

2 ic^fJ; 5 K, S A9fftt»ff«ftt> 2 5 0 \H<D%m 

*a«fe*a2 o 7«»»gsNn¥a2 1 it:, xn 
»swffl*a2 o 8sa«»7c#ffl*a2 1 2K*M-r 
z>ct\z<kr)^ &W)mmmmm&tLT%m?zc 

[oo8 4] ±E«aM»T?tt. a#©;i—;u^ 

-X c t\z£ 0*»coa»*£»«r-r*«'&lc 

[0 0 8 5] H2 3tt7r^^;V-^-X*ffl^r36 

JflftWKBfc^T. BKS^T, 3 0Ui7>ft, 3 
0 2U7>ft3 0 lTa*L/fc«^SA*-r«*« 

3 0 3«aeai3 0 2<ou*&A*u amm^© 
»w»Mstft«»wi*m 3 0 4ttj«* 

3 TWg*nfcW9«**ftX* U7 >x^- 3 
0 lT8*bfc«#©*W**S«M-rs*il**«W 

m 305 w:«a#5»wj*a 304 ouiixmrn^ 
n, a««3 0 2©ffl**v>rn^©«B*Kw*-r5 
;w y ^, 3 0 6 »*iw*^o*ii*iw«*n*n 
a&ox-f 0 5*>&A*an&B^*«»rr*flj 

[0086] ^xmrnzo^xmrn-r^ r>f-i-3 
0 i-r5«$nfcaMtx(t) am&3 0 2&& 

X, m»tkm&^»3 0 3 tTst y^3 0 5 tCA^^n 

So a 3 0 3 h 2 4 tc^-Tct 5 team 

«*x(t) t £M£U (7) ^tr 

* Diw«»ftA f stun-*. 

[00 87] Af = 1/ (2 - At) (7) 

[0088] w-wsn&A f n> *w*a;«»j^a3 0 

4fcA*Sn*, *B**MW*a3 0 4tt, A^bfc 
K»WttAf*Ml>TMWx(t) ©*§!#*£« 

sijrso 

[0 0 8 9] H 2 4 fc*©*a«»J*aoftff *^-T. 
*"f» S6 1 TttBWHJMkA f *A*"fa. *CS6 
2t?H A*bfc»»ffl»ftAf tfce^UABfiL/^ 

TSo ^-co^^bflisii (8) ^rr^*s. 

[0 0 9 0] S=l - (I f i-Af l/f c) 

(8) 

[0 0 9 1 3 f i : i 

[0 0 9 2] f i-fc<Af<f i + fc ©^ 0 
^S^l 



-111- 



(10) 



&H!¥5-2 18 9 14 



17 

[0093] ::t, s = i<Dm&mfeistc®8Tm&& 
[0 0 9 4] ^lic^r^rv^^-^i^b 



[0 0 9 5] 
CHI] 



R 1 
R 2 
R 3 
R4 

R5 



u M*M[*^«ria<oii6**<n-rer^-^tyift^^Hi; 



HiOM*lllfe«ri^tt&, falsi tmb7Ji>-7 



6 0. 5/ 
3 1/0. 
6 0. 5/ 



JO 



[0 0 9 6] 

n^r^mc= {o/o. 

«TtV>5 = {0/0. 

= {i/o. 

[0 0 9 7] §77 s>-< F/fcttft; 

MS" H2 6fc^n&&HSCflSbT^-r. 02 

TV>£ tt 02 6(a) tt W^&^I^Uj CD^>A*-vy 
^H*. 02 6(b) tt rfflr^Sj (D*>n-i/y?M 
ft, 02 6(c) » HHT^fc^J 0^>/1-5/y^«ft 
T&S, Sfc* #jXWt-5/y^HftSai«fc<lS^6 

[0 0 9 83 S6 3-r«U *»^tf*l©Rl-R4©ft 
JW;V^e«J»ft*ft^R3 0 3^SA*lxfc*«r«» 
ftAf3^»|Hia)fe©4:^-T**yu-Ha, il(DR 

-Hbj&lfW*n*. W*«Rl~R4©ft;i,-;M>S 



4? 



0. 8 1/1} 

7 1/1} 

0.2 5 0/0. 5} 

-Kb IJ3ft^OjhMR 5 0^OT, Wfl=«©4B 

[0 0 9 9] S6 4TH Zt&yu— Fa, b*iW 
WfifWiftftA f ifitm<oh<otn-is&fr*W£t% 1 h 
<Z)T, a>ba:6tfH-©^--^i:HffiU a<bfc 

[0 1 0 0] afc5^Jl^i:«5fcb&»&WU S 6 5 

2(C^TR6~R1 5©#7 7i^JV-Jl'£fflV>T 3 M£ 

H*S6 3tH«fc, yW»l:R6-R15 0»^ 

[0 10 13 
«2] 
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(11) ftiB¥5-2 18914 

19 20 



R 6 

R 7 

R 8 

R 9 

R 10 
Rll 
R12 

R13 

R14 
R15 



SOU-? i K«-0**£ <^ 4@(*7^~:/ i o 



[0 10 2] S6 6lt S 6 4T?R— ^-^WfeU 
fc^^^VM^S 6 5 0jft3©«l;:*fT3n*. S 6 6 
T?fc±»©S6 1-S6 5©««£«ft@*nllISfTL <?0 

fc^sflse-rs (S6 5) . »«i§i»ntt*s^i:«)ia! 

s 6 i ©ffla^es^tf-r*. *^«s@*An 
a±T*ntf, s 6 7©*H*^fr-ra. 

[0 10 3] S6 7T»A*b&nfl©W»««||kAf 

w-r*. 

[0 10 4] y^-^*u t*P*itfctt»«&BB«3&* 

-f 0 SfcttMrT*. 

[0 10 5] H2 7fc*©a«(CBI'TS»fP7D-*^ 
r. »««SSff»Vi (S7 1) , ^-^»u 

3&«2&6tf2«Fs K&iigg£&ft*r c Sffl 

(S7 2, S7 3) . 
[0 10 6] ^-?fcu#4&&tf4«FSK: 

spisg&M^-r^^m^c&m^-rs (S7 4, S7 

5) . 

[0 10 7] £fc, ^-^*u#8fc5tf8<IFSK 50 



mps^ii^-r^^iiaiifi^c^w^-r^ (S7 6, S7 

7) . 

[0 10 8] X-fy^3 0 5tt*H;#aWM#B3 0 4 
ir3A*UfcWW«^cfc«oT, ^«-TS*CT»lcS 

O (S78), 

[0 10 9] ^C0<fc^lC ±f2^S6flrai* SftLfc* 

i;fc*««*a«LTa»WK*iiisfTa:ri**BiiBt 

fc*. 

[0 110] ft*, ±E*K«T?tt, «**«s*aT? 
^MfcWtUTfeA^. El 2 8 5?*;VttfcH«S 

*ws-r*««*«is^RSffli^*»s#!i**-r. 3 0 

5A/D«ltt, 3 0 8ttA/D*«|«3 0 7<Bffl*« 

HWtBU-CfcS. 
[0 111] *K»fPfco^TI!lWrs. A/D*«« 
3 0 7iaM3 0 2OBlM*x(t) ©«ift*S2« 
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7* ^^;ns-^fc«*ra. mmikmess osit a 
[0112] ±e»K«rr«H«Attft«)ttJF« 

[0 113] ±E«S!Mra* *ft<Diim&cD&a®;£ 

[0 114] E12 9tt-a-7M7h7-^ML 

4 o 4ttj*ff#*»4 o i ©tt***«-rsffi 

**«f¥ft, 4 0 5 ttttffi*Bf*a4 0 4 (OffiffiAWM 

£<t 0 I Q/^->££j£f3 I Q/^->£j5£^a* 
4 0 6ISI Q^^->±jfi*8!4 0 5 tC«t DfeKSnfc 

Wvh9-^Bim 4 0 7 l«-<DMM6*ffl*T 

[0 115] *ViT»f^lCt)^TKW"r*. 
4 0 1 teftffi#tf^&4 0 4 tCA^^tl^o #ffi&#r^ 
84 0 4tt, **f#**4 0 I 
fi* Qi^^.W2), IQ/^->*rt¥S4 0 5 
tt, ttffi*«f*a4 0 4^ei«* Qffl*t£AflU 

iSYitltl^ Q*#ft*©ffi»iMM*XY 

[0 116] 13 3 Old Q/^->££bSL&«£®- 
#l£^fo 13 0(a) tt*ff»«*l#FSK*H«^ 
©•^tf&D. 03 0(b) tt*«r#*«4 0 1*«2*P 
SKMWOl^Tfct), 03 0(c) tt««r»*S4 
0 1*«4*PSK*W«*©*^T*D, 030(d) tt 
4 0 1««ff/4 3/7hPSKaet©*§ 
T&D, 03 0(e) tt»»»««4 0 l*ti6QAM© 
Bl-h<DJ:5fc. IQ/W->«FSK|ei 

ceo i Q/^->»«sw«-rnf«ii*ic© 

[0 117] Xj.-7JV*y h»7-^B«#a4 0 6 
tt, I Q^*->&S*a4 0 5<trHQ/^->*A 

03 lfcX3.-7;^yh7-^KII#aTffl^S 

-^-yjl^y h7-^£^To 3rfA73Jf 4 0 6 a© 
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ax? hft"Cfc*j&*. A*-T* IQ^^->**XY¥ffi 

ns. <eiM4 o 6 btt, Nfiaoa-^ human* tu 
aiirr * y a ottaoa a ic * o us $ n 

*. *HttA*JIfcB«|-r^*x-^S«f!*«(c4^. 

>#F S K*W*-9tC«fcS'b(D-C»ntfft*««**©Hi 
*«S£^U 2fflPSK*»«#T*fttf;fefc&2#B 

©a- y h#«*u**&*u e*w;:AALfc«*f 

[0 118] -a-7^'y h7-£BH#a4 0 6 (7) 
BB**ffl*4 0 7tt, l-a-7W?/ h^-^BIi 
¥B4 0 6®aa*H-(?**©ffl*«S*>^a^y h<t 0 

B^*tixTA*«^o*B*aiii«stfl*"rs. 

[0 119] Z(D£o\Z, ±|B**W"Ctt, IQ/X*- 
>S-a-7J^y h7-^B«*aTB»"r*^i:K 

W*-tf 1 0 dB^OifJSWTTfeFSKtPSKCOKSiJ 

[0120] &*5> ±E**«Ttt, A*a, +ma. 

ffl*a©3a*«fc<t0/^->B«£fT&5Xa-7 
;V*vh7-£B«*B*^bfca«. +i«»tt2BK± 

&^Tt><t<, Za-7J^7b7-^M^ 
JSA y £r ^ D/^y-: y b >K*©B«7 JV=f U XA let 

[0 12 1] ±E*»«Ttt, I«©FSKI 

a« t p s K*a*©K» t p s KxaoflfiBsaHiTc 
4? scas«4 0 2s#B-ra^ttrj;D, FSK^iim^ 

f. 

[0 12 2] 03 2KfcV>T, 4 0 8fca-7^7 
h«7-^B«^a4 0 6*>SFFTMJt*«4 0 2\ZM 

[0 12 3] Jfcfcftfffc^TRWr*. sax^A* 

4 0 8tt-a-7M^ h7-^B«^a4 0 6 

ne***FSKjea*"(?*s»'&iwUi*sn4. jBns« 

50 «^4 0 8tffflrtan*£FFT«&g«4 0 2a*8» 
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U «**ittH*tC»«*»f«#4 0 1 ©X^ h)V 

mmmnztu FSK*B*fi^©««*Bit7G*B: 

[0 12 4] ±B**WTtt, 9ett©XMBtt 

»BfctH>T8Mllb&#, *KBk:flffifkMSB4 0 9 

fc*SB©-*SM£^?\ 

CO 1 2 5] [S3 3 3 tC^ViT, 4 0 9 ^«f«ilfilBT 
*9, FFT«*M4 0 2 

mm^Wt4 0 6 fc©W#Ki«*bT*5D. «tt±«E*« 

[0126] *fcftfp(:^^TKwr«. »«f^p^e 

4 0 9 J4F FT*«S«4 0 2 3&^H»*fcH-f*«[« 
4 0 l«SFSKJEi*7?*ofcttOi 
aSEBii7G£A*U h7-£BB*a 

4 0 6^f)MMfl^4 0 l#PSK*B«^T*o 

[0 12 7] S^tC, B3 4fc^1M:'3fc, nrL-^;l/ 
*y h7-^BH*a4 0 6©ffl*43«MXH2 3©£H 

**wffl*a©w*s7r^-f*ik«ii4 1 oka** 

5 9, #*f#*«*M 0 1#FSK«B*T* 
o&»*OlB«*P»7cfe«fctf«Wf»««^4 0 1#P 

«LT»t)«^&L^flfeie***M»««Ul*4 1 0<h 

[0 12 8] S&fc* S3 S^TKTcfc^i^ m3 4<Dy 
7^^*11814 1 0©ffl^*i;T**r*B£B4 1 
2&M®tZ>Ct\Z&K>, *Wr#*M#4 0 1#FSK 

4 0 1 tftp SK*«m*t?«o/E:»^©«l«B*W»7C& 

[0 12 9] 6tt;i©<fc5fc, 77V^iiTFS 

M^afcJ:DPSK*©IBI«*il*5cSHWU ^© 
B#©BM«*£7 7i^«B8B4 1 0fc,kDB&M 

*«*a«»j*a3 o 4\zmm&T-*%*n?nAt! 

b (S 8 1) , Za-7Myh7-^W*S4 0 6 
J: DPS KS©«a«M:#ft&BH?* 1 1 fe K&PI 
#*MM¥R 3 0 4 J: D F S K»OimXiH^$B 

$b (S8 2) , cna«tt, 

D-a-5Myh7-^B«*a4 0 6^*i!*iCfl 
M^8 3 0 4©M*lC7>*mt£fr&^ ^O^W 

HPS, 7 7S^*BK±0^l'-K«£il'»L (S8 

3) , ®T^^;v-y^ifipj£D^i/-y<h^-^ : §^co 
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Mftfcfrfc^ (S84), (S85) , «±©«yi£« 
SHrR*ffbfc^€«3tb (S8 6) , »g@ftfi«fr 

bfcaBT«sffl*^«Bfcu*'r* (ss7) . 

[0 13 0] ^3 7^1-<k^lC, 

y h7-*BBm&*FSK#£B»bfc*£tt*©B 
Bffl*lC<kDFFT*««B£B»U 
H 7-^ BB¥a©B«lS** <ktf F F T««S«(3!)* 
Siai^^7 7 v>r «HS«ICA* bTte&W&WKSfr 
fc3J;5J;:LTfc«k<, ±K*j^£H«©»*£#r 

[0 13 1] 

mmzztii*. sMBatt£a&Rtj\ s«»*©«w* 

isaftWCBHU BMb£XB&Mrr*ftH8£ 

«©sbb#jS***»©«^\ a»«*ttt*fcaBB*a 

[0 13 2] £©5gWfc**iHJB*Bg«fcJ;n 
^tl*n©**«©fiffiU^;i/£XY«i:'r« I 

->¥B±fcjRB3*u kh«, e-**ttti*afcJ:D 
«tosm«*©*w**sBai'r-5j:'5fcb&©t?. x 

[0 13 3] Cl©*Wfc«S«lffla[gllS«tJ;n 
tf, fl«Wfc«BtIQ/^^-->W#*at©B^ & 
30 *»S^atffi*B*|jE^ai:*«t«J:5fcbfc©T?, 
3««»©B*l^JW±#bTfc, JW©i£«tt#te 

[0134] £©5ewfc«*a«»«*«SBfc 
cfco i Q/t^->±©br-^jt*tiftffl$n, d©tf-^ 

40 *KJ:t)S»*^©SE«*«BBT*<fc5Jcbfc© 
[0 13 5] £©«Wfc«*a»SJf^8BI;: 

*n«, fl»iw»*«t i Q/^->imc*at©mi 

fc, B***^attt**iE^at*«»taJ;5icbfc 

©T, S«B»©«*U'<^±#bT'b, «*©£* 

[0 13 6] £&, -©^^t^^jim^^SB^ 

«kti«, hy&Btitmmt&mteVrmwzmttz 

50 y-fX©#wa««^-CbFSK*i:PSK*©«BB 
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[0137] %fz, z<om\z»zmm»BM9imwiz 
[0138] c©REK«*iJUflBW8fii;:«kn 

hft*r£B*&tt&afltt£ft«rKB£BBtt^ 

scwssBtUTffl^ *©*reis*K:s^Taffltt 

€r-t©*«M7ClC*i;fc«W*a(c i DBW-T5 J: -5 K 
#«SWSB*a«?*«8Ml#s»*. 

[0139] c<D%w\z&zmm&mmtiT&m\z 

S*#ff£fTfcK *©»»*7c|fe^e*©lf-£»© 

*ffl*a^tttt»/x^->fl!>»««3esff^K *©g 
Tab o T bfflimc £ 

[0 14 0] $fc. £©B§Bfc«SB««»iWrBBfc 

*©*w#5t**5rc2*. 

[0 14 1] d<DBWfc«SWffl«il»BKJ:n 
5a««»*«BBS, *a*PI**«SBBtbTffl 

k sBa«*3H«WfBfi©w*ffl*K*^iTa«« 
£aw-rs¥B£B*&©^ «wf*na**Kti3:"r 

fc*©«W**"rB£fc*. 

[0142] zoftmz&zvim&m&mizxti 

U cn**5^i:a6BeLfcBB*S+'&BKftt'r 
SU B&[»Ifta)BQSl/B, AAU&BBBBB^B 

&«w«fcA;&*3<fc5fcLfc©T, £Bffl©xw#3; 

[0 14 3] £©R«fc**a««#*«SBI;: 
«k*itf. MttftW£¥B*&affiffi*©IMMttft€A 

ott, a»Wtta«Lfcffl*©*W#5«fW]T* 

[0 14 4] -©^K&SSm«^#rggK 
etna, tt«Bff¥BTB«f»Bfl^(Ofil[«tt«i£ttUi 
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B*BTBB-r*^i(cj:0, B«f»*«#o*B** 

eannicBau fskbwb^pskbwjrb* 

P S Kaew«*©M«*W»7C©**W**"e 

[0 14 5] £©5»lfc«R*iaffiaWBBlcJ;n 
tf» tt*Bff*BTB«f««B^ott«BBft»Ul/. 

BWfcgB-Cfr, FSK3BB«#tPSK*B*ffl#© 

k^ps Kxnft3Ma®»«xBtt7c®£«f, aw** 

[BB©BWttK9i] 

[01] r©BM©-*BBtcJ:Sx-f ^^^a«a« 

[H2] £©BW©-^BfcJ;Sx^*JHI«am 
BBO*W*aBB*B©-«*BS^i-H"C**. 
a? [S3] ::©BW©-aiBic,fc«x^^^^a«aB 
SB©*B2r SCBB*B© I Q/t*->©KWBT* 

So 

[0 4] ClOKWO-SBBKcfcS-r^^^^aBaB 
Bfio*W*aBB*R©t!-^*ffl*B©»ff«^'r 

[B 5] c©»§ii©-*B«t;:<fc*7V 5?*;wi«a« 

BB©*B*3a»^B©«©«*«ft^TBT&*. 
[0 6] H2K^TC©«W©-*»W;:,fc*7 f >f 
^a*9«Bfifl>*W**BB#B©««OBBS«» 
30 £#&© I Q/^->^1"EIT^?). 

^B«a«»B©*W#aBB*a©tt*BjE¥B©» 

[0 8] £©»W©tt©SMBK«fc3a«^ff8«£ 

[09] FFTBBOffl*©B^TBT*5. 
[010] MEMSBCffl^WS^'fBT**. 
[011] (MB«BB©ffl*©W£3Kf BT**. 
[012] c©«Wo*6fc«0)*««fcJ:*Jfl 1 ffla[B 
40 BB*^T^a^^BT*S. 

[013] £©»W©S6fctt©*S«l;:J;*BfflB» 
#^@©«ll£0T&£. 

[014] £©««©-*»«£**, aaa«tt»* 
$Tg©©fll&0Tfc*« 

[0 1 5] Ts^Z h;i^»*ffla©-«©X'^ b)V 
BT*S, 

[016] ttffitf««*ffi*©-«© I -Q/^->0 
[017] B#BB*a©»ft£*t*:7n-^*-h0 

50 
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(15) 

2T 

[018] &mtt&fe^&V>W}ft : £7r;?yv- ; ? J r- 

[^2 03 ^©awcosefcfiwjtjiwfccfcaiaffl*!! 
8B©#M6HT*a. 

[0213 c:©«w©se(c«©*«wKj;*a»afi 

*3WIWr«fll©IPI*BI"e**. 

[0223 c©»w©$6fc«©*««tcj:aafta» 

[0 2 33 ^©RW^S^Ictt^SaSflfiJlci:*^ ^ 

[02 43 c©«qB<o-**«K«t«5r-fv^;ua«a 

[02 5 3 *«a#MM¥R®ftfraWH"C»*. 
[02 63 *«*SC«M*»"Cy;l^-^WWlCffi^S7 

[0273 «w*a«M^aox>f y^*«»#iBwia 

[02 83 C©«W©S6K«©*ll«C!)fflaikS!IS^ a? 

[02 93 t©«9i<03'&»c«©**«fc«i:*a«*^ 
#$F&B<Z>ftj£0-C&£o 

[0303 i Q/^->&tf*aa*±*ra i Q/t*- 

So 

[03 13 

-^w?atffflv^ns^a-7M*; by-torn 

ffc0T&£. 

[03 23 c©»W©S6C«(3!>**«lfca:*ii»«^ 30 

[03 3] ^<Z)«M©$6(C«(0**«lfcJ;Sjafflll[ai 
£B<Z>#t/£0T&5o 

[034] c o»w«>s 6 fc«©**«(w«fc*a««?ii 
[03 5] ^©«wo*efctta)*««fcj:s«iffl*ai 

£BtDj§/£0T&5o 
[03 63 2KD»M©Se(C«©*JS«fyfc*»S7r^ 
*a8B©*»7 ;W U X A fea^T 0Tfc % . 
[03 7] C058W©S6fc«©**«KJ;««lfflllil 40 

[0 3 8] ft*©^^ >?^;wi«Sff*«*^"r«*H 
[039] «*©a*w«rsia*«'r^ny^HT* 

So 

[04 0] a*0*W*SCWM^RO*J«H"C»*. 

1 7>xi- 
2 
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4 Xft^BH^a 

5 X-fy^ 

6 *n*n*fc**w»^s«H-f *» 1 -»n©» 

7 »ffiS 

8 a fflHMfettS «l©fllftW(«» 

8 b &&ISfcfcgS («2<7>filHltttt8) 

9 i Q/t^->w»*a 
i o v-zmm^wt 

17a »fBS7^M 

17b Jt***?^* (^©a***?^*) 

1 8 a ftJffllE^ a (IS 1 O&teMlE^Wi) 
1 8 b &ffi*tIE#a (»2©«MMIjE^B) 

101 mr«fttt 

102 FFT&ftgB 

103 FFT**ttl* 

104 MEM^@ 

105 MEMffl^J 

106 &ffl##r8B 
1 0 7 titfMWrffl* 

1 0 8 X^X/V N#$r£B 
109 AXSM^N^filB 

1 1 o mvr&m&m 

2 o i gmse 

2 0 2 x^Ml^WfSSB 

203 fcrnimmw 

204 H&Kflffi&B 

205 «pw*na 

206 mzvmtwt 

207 *ii**»e^a 

2 0 8 mffixMVA^WL 
2 1 0 ¥8«NB 

2 1 1 tcMBaww^a 

2 1 2 samTcWtt^a 
250 gnamtt»««fSB 

2 6 0 tm&mmw 

30 1 §M7>rt 

3 0 2 gf§& 

303 nftaunt^a 

3 04 XM^ABH^a 

3 0 5 TAv* 
30 6 

30 7 A/D£&§g 

30 8 MttftMfiS 

4 0 1 

4 04 feffi^tff^a 

4 0 5 I QAt*->£j*^a 

4 0 6 -a.-^** K7-£B»fa 

407 raM&xu* 
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